The prevalence of overweight and obesity in adolescents has risen in recent years. Previous measures of weight misperception have ranged from 20% to 40% in overweight patients. Some studies have revealed positive and negative effects of overweight perception.
The prevalence of overweight among children and adolescents has risen in recent years and has become a focus of public health efforts nationally. 1 Thirty years ago, the prevalence of overweight and obesity (BMI Ն 85th percentile) in the pediatric population was ϳ15%; in 2003-2004 it was more than 30%. 2 Recent studies indicate the upward trend may be stabilizing over the previous few years. 3 There are many acute and chronic comorbidities associated with overweight and obesity; for instance, higher BMI during childhood is significantly associated with higher coronary heart disease risk in adulthood. 4 Despite the increase in overweight prevalence and the increased attention by government organizations and the media on the public health problem of obesity, studies have revealed that many overweight adolescents do not recognize their own overweight status. For example, Goodman et al 5 examined data from 1994 to 1995 and found that for nearly 40% of obese adolescents, neither the adolescent nor their parent recognized the adolescent's obesity. Brener et al 6 found that 20% of overweight participants in a convenience sample of adolescents reported they were underweight; more recently, Standley et al 7 found that 26% of overweight adolescents in a sample in London did not accurately perceive their weight status. In addition, sex and racial/ethnic disparities exist in adolescents around the issue of weight perception. 6, 8 Assessing recognition of the problem is a key component of patient-centered counseling. These counseling methods, such as motivational interviewing, have been efficacious 9 and have been recommended when addressing overweight in the clinical setting. 10, 11 Although overweight among adolescents has increased over the previous decade, the recognition of overweight status among adolescents in the United States during this time period is unclear.
It is unclear how weight misperception relates to weight-related behaviors in overweight adolescents; most research thus far has focused on behaviors in all overweight adolescents 12 and all adolescents who perceive themselves as overweight. 13 Shi et al 13 found nearly twice as many adolescents who perceive themselves as overweight reported dieting in the previous year compared with those who perceived themselves as normal. Information about weight-related behaviors in overweight misperceivers may be useful for clinicians in their counseling efforts; for example, if an overweight adolescent reports he or she is normal or underweight, the clinician may consider assessing weightrelated behaviors and matching counseling efforts to patients' self-efficacy.
The purpose of this study was to examine within overweight adolescents the (1) proportion of misperceivers (those who do not assess themselves as overweight) over time and (2) demographic characteristics and weightrelated behaviors of accurate perceivers compared with misperceivers. We examined weight self-perception in overweight adolescents by using nationally representative data collected every 2 years from 1999 to 2007. The weight-related behaviors compared among accurate perceivers and misperceivers in 2007 included both healthy and unhealthy practices.
METHODS

Study Population and Design
The Centers for Disease Control and Prevention (CDC) national Youth Risk Behavior Survey (YRBS) is a biennial nationally representative survey of students in 9th through 12th grade. 14 Self-report of height and weight was added in 1999. For this study, data from the 1999 through 2007 surveys were used to describe perception accuracy over a range of years. Analysis of demographic characteristics and weight-related behaviors was conducted on data from the 2007 survey.
Survey administration was approved by the CDC's institutional review board and secondary analysis was approved by the University of Minnesota's institutional review board. A 3-stage cluster sample design produced a nationally representative sample of students in grades 9 to 12 who attend public and private schools. Oversampling of black and Hispanic students was performed to enable separate analysis. 14 The surveys were completed voluntarily with the permission of schools and parents. Surveys were selfadministered with the guidance of trained data collectors during 1 class period, and no identifying information was recorded. [15] [16] [17] [18] [19] 
Measures
Survey questions pertaining to height, weight, age, sex, race/ethnicity, weight perception, and weight-related behaviors were used. BMI was calculated by converting the self-report of height in feet and inches and weight in pounds to metric units and by using the standard formula (weight in kg/m 2 ). We used a program available from the CDC to estimate BMI percentiles, which accounts for age and sex. 20 Age in months was used to obtain the BMI percentiles, estimated by taking the age in years recorded on the survey, multiplying by 12, and adding 6. Implausible BMI val-ues were excluded by using the CDC's criteria. 20 BMI percentile categories were assigned according to the 2000 growth charts as follows: Ͼ95th percentile, obese; 85th to 95th percentile, overweight; 5th to 85th percentile, normal; and Ͻ5th percentile, underweight. 21 The present study included only respondents who were classified as overweight or obese (BMI Ն 85th percentile), collectively referred to in this article as "overweight."
Self-perception of weight was measured by asking the question, "How do you describe your weight?" Response options included "very overweight," "slightly overweight," "about the right weight," "slightly underweight," and "very underweight." To aid in analysis, response options were collapsed into 2 categories: (1) overweight (includes "very" and "slightly") and (2) about right or underweight (includes "very" and "slightly"). Using these 2 weight perception categories, overweight respondents who described themselves as overweight were classified as accurate perceivers; overweight respondents who described themselves as about right or underweight were classified as misperceivers.
Grade level was described by 4 categories (grades 9 -12). Sex was classified as male or female by asking "What is your sex?" Race/ethnicity was ascertained by asking 2 questions: (1) "Are you Hispanic or Latino? (yes or no)"; and (2) "What is your race?" Possible classifications were American Indian or Alaska Native, Asian, black or African American (non-Hispanic), Hispanic or Latino, Native Hawaiian or other Pacific Islander, white (non-Hispanic), multiple-Hispanic, or multiple-nonHispanic. To maintain sufficient numbers of participants in each category, categories were collapsed into the following: black or African American (non-Hispanic), Hispanic or Latino, white (non-Hispanic), and other.
Weight control behaviors were assessed with several questions. Participants were asked, "which of the following are you trying to do about your weight?" Possible responses were, "lose weight," "gain weight," "stay the same weight," or "I am not trying to do anything about my weight." Questions about behaviors used in the previous 30 days to lose weight or to keep from gaining weight were, did you "exercise," "eat less food, fewer calories, or foods low in fat," "go without eating for 24 hours or more (also called fasting)," "take any diet pills, powders, or liquids without a doctor's advice," or "vomit or take laxatives?" Possible responses were "yes" or "no."
Other weight-related activities analyzed were fruit and vegetable (FV) intake (percentage of students who ate FVs Ն5 times per day during the previous 7 days), mild physical activity (PA) (percentage of students who participated in PA that did not make them sweat or breathe hard for Ն30 minutes or more on Ն5 days of the previous 7 days), and moderate-to-vigorous PA (percentage of students who exercised or participated in PA that made them sweat and breathe hard for Ն20 minutes on Ն3 of the previous 7 days). These thresholds are consistent with goals and recommendations published by the US government. [22] [23] [24] [25] 
Analysis
Statistical analyses were performed by using Stata 9.2 (StataCorp, College Station, TX). An ␣ level of .05 was used to indicate statistical significance and all tests were 2-sided. All analyses were performed on weighted data to reflect a nationally representative sample and controlled for the cluster sampling design. We examined the proportions of overweight participants with weight misperception at each of the 5 waves of data. To compare demographic and weight-related characteristics and behaviors of accurate perceivers and misperceivers, cross tabulations were examined by using 2 tests for categorical variables and t tests for continuous variables. Weight-related behaviors of accurate perceivers were compared with misperceivers by using multivariate logistic regression, adjusting for age, race/ ethnicity, and BMI percentile, and stratifying by sex. On the basis of previous evidence of sex differences in weight perception, stratification by sex was performed. 5, 6 2007 , 0.8% of overweight respondents described themselves as "very underweight," 1.7% as "slightly underweight," 30% as "about the right weight," 56% as "slightly overweight," and 12% as "very overweight."
RESULTS
Demographic Characteristics in 2007
The mean age of misperceivers was 15.91 years (SE: 0.05) compared with 15.98 years (SE: 0.03) for overweight youth who accurately perceived their weight status (P ϭ .12). Among male respondents, 40.2% were misperceivers, whereas 22.6% of female respondents inaccurately perceived their weight status (P Ͻ .001; Table 1 ). Over 4 in 10 African American respondents (45.2%) were misperceivers, whereas 28.2% of white respondents were misperceivers (P Ͻ .001). Significantly more Hispanic respondents were misperceivers (34.7%) compared with white respondents (P ϭ .02). Significantly more African American respondents were misperceivers compared with Hispanic respondents (P ϭ .009) and respondents of other races/ethnicities (32%; P Ͻ .001). The proportion of respondents of other races/ethnicities who were misperceivers did not differ significantly from white respondents or Hispanic respondents.
Weight-Related Characteristics and Behaviors in 2007
The mean BMI percentile of the accurate perceivers was 95% (SE: 0.13), which was significantly higher compared with the misperceivers, who had a BMI percentile of 92% (SE: 0.12) (P Ͻ .001). In bivariate analyses, the proportion of accurate perceivers reporting engaging in most of the weight-related behaviors assessed was significantly higher than the proportion of misperceivers engaging in these activities (Table 2) . Significantly fewer accurate perceivers reported achieving recommended levels of FV intake and PA compared with misperceivers. Male accurate perceivers had significantly lower odds of reporting recommended levels of FV intake and PA in the week before the survey administration. Among female accurate perceivers compared with female misperceivers, there was no significant difference in the odds of reporting recommended levels of FV intake and PA.
DISCUSSION
In this nationally representative sample of overweight adolescents, we found that the proportion of overweight adolescents who were misperceivers (reported they are "about right" or "underweight") was substantial, ranging from 29% to 33% from 1999 through 2007. Significantly more male respondents were misperceivers compared with female respondents. In addition, both female and male accurate perceivers had significantly higher odds of reporting some healthy weight-related behaviors compared with misperceivers, after adjusting for age, race/ethnicity, and BMI percentile.
Our finding that nearly 1 in 3 overweight adolescents misperceives their weight coincides with previous findings. In previous studies of adolescents, the proportion of misperceivers ranged from 20% to 40%, [5] [6] [7] 13 and recent adult data shows that the rate of weight misperception increased from 32% in the years 1988 -1994 to 38% in the years 1999 -2004. 26 There may be opposing influences on weight perception in children. Some factors could decrease misperception: childhood overweight and obesity is perceived as a serious problem, 27 and exposure to weight-related media is positively associated with weight-related behaviors in adolescent girls. 28 However, in some populations overweight perception is associated with psychological distress 29 ; this may provide a disincentive for developing an overweight perception. There is also evidence that despite increasing weight in the general population, recent improvements have been reported in body image in adolescents. 30 We found that overweight male adolescents were more likely to be misperceivers compared with overweight female adolescents. The authors of previous studies investigating weight misperception in adolescents have also found higher rates of misperception among overweight boys compared with overweight girls. 5, 6 Wardle et al 31 reported gender differences in weight perception in a study of university students from several countries, such as a pattern of underestimation of weight in men. Investigators have explored various possible explanations for these differences. Field et al 32 found gender differences in influences on weight-related concerns (eg, parental opinion about a child's weight affects weight concerns more in girls than in boys), and comparing one's own body with images found in the media (media body comparison) has been demonstrated to mediate effects on body dissatisfaction among adolescent girls but not adolescent boys. 33 In our study, African American and Hispanic respondents were significantly more likely to be misperceivers compared with white respondents. This finding coincides with other research finding race/ethnicity differences in weight perception. 7, 34 Neumark-Sztainer et al 8 found that adolescent girls who were African American reported fewer weightrelated concerns compared with adolescent girls who were white. Significant differences in BMI for age exist across races/ethnicities, with higher rates of obesity found in some groups of Mexican American and black youth compared with white children and adolescents. 3 If health disparities are to be eliminated, we need to better understand how these differences in perception may disturb progress toward reducing overweight and obesity.
After adjusting for age, race/ethnicity, and BMI percentile, we found that overweight accurate perceivers of both sexes had significantly higher odds of reporting several healthy weightrelated behaviors, whereas the odds of reporting some unhealthy weightrelated behaviors were not significantly higher among accurate perceivers. The authors of other studies of adolescents have linked unhealthy weight-related behaviors with overweight 12 and overweight perception, 13 but these studies did not focus on overweight misperceivers. Accurate perception of overweight status was not without its downsides. Accurate perceivers were less likely to report recommended levels of PA and FV intake. This is consistent with studies in adults, 35 but Shi et al 13 did not find that FV intake differed by weight perception. One potential explanation for the difference in FV intake is that accurate perceivers may be eating less overall, although these differences need to be replicated before any major conclusions can be reached.
One limitation of this study was the use of self-report to calculate BMI. Objective measures of height and weight are more accurate than self-report and are preferred, although self-reported data are valuable when no directly measured source is available. 36 Many studies have revealed that bias occurs in self-report compared with direct measures of height and weight, mostly overestimation of height and underestimation of weight. 36, 37 The authors of a study measuring the reliability of the height and weight self-report in YRBS found the questions to be highly reliable, with high correlation between self-reported values and measured values, although with overestimation of height by an average of 2.7 in, and underestimation of weight by an average of 3.5 lb. 38 If the potential misclassification is nondifferential, this bias could result in underestimation of weight misperception in our sample because the misperceivers had a lower mean BMI percentile compared with those with accurate weight perception. Additional studies on the topic of weight perception disparity in adolescents should explore these relationships by using objective measurements of height and weight when possible.
Another study limitation is the unavailability of a socioeconomic status marker in the YRBS. Thus, socioeconomic status remains a potential confounder. In addition, because height and weight questions were not introduced until 1999, the data used to calculate the proportion of overweight adolescents who are misperceivers is limited to 1999 through 2007. Thus, the present study does not assess misperception before 1999, when the rise in prevalence of overweight in children began. 39 The findings in this study have important implications for clinical practice. Our findings that a substantial proportion of overweight adolescents do not recognize they are overweight is a reminder to clinicians that a variety of counseling strategies, such as patientcentered counseling and motivational interviewing, will be needed to combat overweight and obesity. 11 Misperceivers may need counseling directed at recognition of the problem; the findings that accurate perceivers did not have significantly higher levels of unhealthy weight-related behaviors after adjustment for age, race/ethnicity, and BMI percentile provide some support that increased recognition may not be harmful. In addition, the findings of higher levels of some healthy weightrelated behaviors in accurate perceivers provide support to the hypothesis that recognition of one's own overweight status may carry some benefit. However, on the basis of the findings that some accurate perceivers were less likely to achieve recommended levels of FV intake and PA, clinicians need to remain focused on educating their overweight and obese patients on healthy lifestyle choices.
CONCLUSIONS
The data presented in this study highlight the substantial weight misperception that exists in overweight adolescents. Accurate weight perception is associated with several healthy weight-related behaviors. Clinicians should individualize their approach to their overweight patients, depending on the patients' recognition of the problem.
